BES 301
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OBSERVATIONS EXERCISE

Assignment Overview

Not all science begins with observations but a good deal of it proceeds that way. This exercise will focus on the early steps to science that begins with observations, helping you to sharpen your skills at making observations and turning them into scientific questions. You will also be required to utilize a multiple alternative hypotheses approach to thinking about answers to your questions (a common method), as in the process of “strong inference” that we will discuss in class. 

This exercise requires you to make five scientific observations, each leading to a distinct scientific question. You will need to use time outside of class for these observations. For two of these observation / question combinations you should develop a set of alternative hypotheses. On January 18th you are required to submit these observations, question, and hypotheses by the start of class. I will review your submission and comment by January 25 with regard to using one of the two observation / question / hypotheses sets for your Literature Review assignment (details available in a separate handout). 
Step 1: Making Your Observations

You should make 5 observations that lead to testable, scientific questions. These can be questions in the realm of the natural sciences or social sciences. In any case, you should only use questions that you can imagine would be possible to address with a scientific study. 
As you wander about making observations, let your innate curiosity work. Be sure to take into account the considerations of making observations that we discussed in class (scale, perception, senses, etc.). For purposes of this class exercise the questions should be able to be stated as “WHY” or “HOW” questions (not as “WHAT” or “WHO” questions) – this allows you to construct multiple alternative hypotheses easier (but exceptions can be made – contact me if this arises). Use the material presented in class and in your electronic reserve readings to help you derive “good” scientific questions. Take detailed notes on your observations and the connections between the observations and questions. 

A caution: Do not approach questions that are not realistically testable. For example, asking about what cedar trees in the wetland would look like in fifty years (or any questions predicting into the future) would not be something you could develop multiple alternative hypotheses and test immediately. Look for things that could have a variety of explanations (and thus are amenable to the multiple testable hypotheses approach).
Step 2: Question & Hypothesis Development


For each of your observations, you should write out a description of that observation (what it was, where and when it was made), and develop a formally-stated question that came from that observation. We will discuss this process in class.  Choose 2 out of the 5 questions that interest you the most (“top two questions”), and that you would possibly like to read about in the scientific literature. One of these will be used for your Literature Review exercise. 

For each of the two selected questions you should develop 3 plausible alternative hypotheses. 

Step 3: Putting It Down In Writing

Use the following structure to submit your assignment:

You are required to hand in a list of 5 questions and the observations that led to those questions. Each observation should have a description of that observation (what it was, where and when it was made), the question that came from that observation (formally stated as a question) and a brief explanation (1-3 sentences) as to how that question was derived from the observation (unless it is extremely obvious and unnecessary). For the 2 questions that interest you the most (“top two questions”), you should include 3 alternative hypotheses for each question. Though it is not required, you might consider including a prediction that follows from each hypothesis (see example on next page). Such a prediction presupposes a method of testing the hypothesis and its inclusion will allow me to see that you have thought about how “testable” a hypothesis might be. Structure the paper in two sections (part I and part II) as follows:

I. Observations & Questions

1. Observation 1:

   Observation Description: (e.g., time, place, conditions)
    Question 1:

   Question Derivation: include this part if it is necessary to explain how the question was derived from the observation

2. Observation 2:

   Observation Description:

    Question 2:

   Question Derivation:

II. Top Two Questions

1. Question 1:

   
Why I chose this question:

Hypothesis 1A:

Hypothesis 1B:

Hypothesis 1C:

2. Question 2:

   
Why I chose this question:

Hypothesis 2A:

Hypothesis 2B:

Hypothesis 2C:

This is a formal assignment. Your statements of observations, questions, and hypotheses should be complete and formal (not phrases, abbreviations, and casual statement).

A partial example:

For Part I (in the above assignment)

Observation 1: Salmonberry occurs more frequently toward the bottom of the hillslope.

Observation description: All along the hillside leading down into the wetland there are very few shrubs and none of these were salmonberry. Once I came within 2 meters of the very bottom of the hill I began to encounter salmonberry with rapidly increasing density. It became the dominant understory species by the bottom of the slope.
Question 1: Why does Salmonberry increase in density lower on the slope?

Question derivation: This question follows very logically from the observation above and a derivation explanation is not necessary.
For Part II (in the above assignment)

Hypotheses:   1A) The density of Salmonberry increases with greater soil depth. 
Prediction: As soil depth increases toward the bottom of the slope, salmonberry density increases.

1B) The density of Salmonberry increases with greater soil moisture availability. 
Prediction: As soil moisture increases toward the bottom of the slope, salmonberry density increases.

1C) The density of Salmonberry increases with greater soil fertility *. 
Prediction: As soil fertility increases toward the bottom of the slope, salmonberry density increases.

* Note that for this to be explicitly “testable” we would probably have to specify some particular aspect of soil fertility (e.g., soil nitrate concentration)
And so on through all 5 observations





Hypotheses need to be alternatives! 
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